In spatial alternation tasks, the same place in different behavioral sequences is represented by different neurons in the rat hippocampus. This indicates that associative memory in the brain solves the memory interference problem at each instance. By assuming that different behavioral sequences are encoded in different continuous attractors, we hypothesize that theta rhythmdependent activity provides cooperation between external input and retrieval of the behavioral episode. In our computer experiments, these two activities with an appropriate phase difference enable the maintaining of a consistent attractor in accordance with behavior. It suggests neural dynamics for the real-time process of associate memory.
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with an equal probability. B: Two continuous attractors corresponding to two behavioral episodes in a spatial alternative task, where the animal is required to retrieve a behavioral episode (right-or left-turn) depending on the context in the same sensory inputs. When sensory inputs are updated in every theta cycle, memory retrieval also restarts at the hilltop. It is difficult to keep one attractor consistent with a behavioral episode. 
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EC/DG CA3 1 1 13, 14) EC/DG CA3 Desired array y CA3 CA3 Position error P E 10 y has a maximum in individual theta cycles. The abscissa represents the relative coordinates, y − y i , where y is the current position of the rat and y i is the position of the CA3 unit i in the desired array. As an example, 120 units associated with the central pathway are plotted. The distribution with a negative gradient means phase advancement during the running traversal. C: CA3 population activities of the R-and L-groups in the training stage. Each line denotes the summation of activities in each group, which are averaged individual theta cycles. The R-and L-groups clearly alternate depending on the trial. 
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Left: time evolution of CA3 population activities. Each curve denotes the summation of activities in each group, which are the averaged individual theta cycles. Right: LFP theta and the modulation, f R (t). In A, the R-and L-groups irregularly alternate, while in B, the R-and L-groups are alternatively activated depending on the trial. The latter case means success in behavioral-context dependent retrieval. 
0.05 0.01 Fig. 7 The place representation by CA3 population activities in theta rhythm-dependent and independent conditions. The ordinate and abscissa respectively represents the position of y and time. The current and decoded positions of the rat are respectively obtained by the input pattern and the CA3 population activities. The theta rhythmdependent condition (Δ φ = −0.55π) is in good agreement with the current position, while the theta rhythm-independent condition (E R = 0.8) fails to trace the current position. Fig. 8 Retrieval correctness (E P ) and position error (P E ).
A: The result of the theta rhythmdependent condition. B: The result of the theta rhythmindependent condition. P * E denotes the position error in the training stage. Correct retrieval with a small position error is found in the theta-rhythm dependent condition around Δ φ = −0.5π. On the other hand, in the theta rhythm-independent condition (E R = 1.8), the advancement of the relative position is reduced to the half-length, indicating the disturbance of the phase precession.
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